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(54) ALIGNER AND MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent throughput of an aligner 
from dropping, due to the time required for exchanging original 
negatives at double exposure. 

SOLUTION: In an aligner which is provided with an original 
negative stage 2 which holds original negatives, a substrate stage 
4 which holds a substrate, and an exposing means 5 which 
exposes the substrate held on the stage 4 to the patterns of the 
original negatives held on the stage 2 and makes double or 
multiple exposure by using a plurality of original negatives 1 and 
lb on which different patterns are formed, the original negative 
stage 2 is constituted to simultaneously hold the original 
negatives la and lb. In addition, when exposure is made by 
synchronously moving the stages 2 and 4 for scanning, the 
scanning exposure is made by respectively selecting different 
original plate for the forward and backward paths from the 
plurality of original negatives on the stage 2. while making the 
scanning movement forwards and backwards. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An exposure device characterized by said original plate stage being what holds simultaneously 

said original edition of two or more sheets in an exposure device which performs double exposure or 

multiple exposure using the original edition of two or more sheets which was provided with the following, 

and in which a different pattern was formed. 

An original plate stage holding the original edition, 

A substrate stage holding a substrate. 

An exposure means which exposes a pattern of the original edition held in said original plate stage on a 
substrate held on said substrate stage. 

[Claim 2]Being a scanned type exposure device exposed while performing scanning movement of said 
original plate stage and a substrate stage which synchronized, and performing said scanning movement 
both ways. The exposure device according to claim 1 choosing and using what is different in each outward 
trip and a return trip from inside of the original edition of two or more sheets on said original plate stage, 
and performing scan exposure. 

[Claim 3]The exposure device according to claim 2 changing an operation starting position, acceleration, 
or movement speed of scanning movement of said original plate stage for every original edition on said 
original plate stage. 

[Claim 4]The exposure device according to claim 2 or 3, wherein said original plate stage is what arranges 
said original edition of two or more sheets side by side towards said scanning movement, and holds it in it. 

[Claim 5] An exposure device given in any 1 paragraph of claims 1-4, wherein said exposure means is that 
to which it is made to correspond to each of said original edition of two or more sheets, and an exposing 
condition is changed. 

[Claim 6]An exposure device given in any 1 paragraph of claims 1~5 having a transportation means which 
holds simultaneously said original edition of two or more sheets, and conveys it on said original plate 
stage. 

[Claim 7]When exposing a pattern of the original edition held in an original plate stage on a substrate held 
on a substrate stage and manufacturing a device, A device manufacturing method facing performing said 
double exposure or multiple exposure, and using it on said original plate stage in a device manufacturing 
method which performs double exposure or multiple exposure using the original edition of two or more 
sheets in which a different pattern was formed holding simultaneously said original edition of two or more 
sheets, and choosing it. 

[Claim 8]Said double exposure or multiple exposure is what is depended on scan exposure exposed while 
performing scanning movement of said original plate stage and a substrate stage which synchronized, The 
device manufacturing method according to claim 7 choosing and using what is different in each outward 
trip and a return trip from inside of two or more original editions on said original plate stage, and 
performing scan exposure performing said scanning movement both ways on the occasion of said double 
exposure or multiple exposure. 
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DETAILED DESCFBPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention the pattern of two or nnore original editions in a semiconductor 
manufacturing process etc. about double exposure or the exposure device which carries out multiple 
exposure, and a device manufacturing method to each exposure region on a substrate, It is suitable when 
performing scan exposure, performing scanning movement of an original plate stage and a substrate stage 
which synchronized especially. 
[0002] 

[Description of the Prior Art]Generally, when manufacturing a semiconductor device, it is necessary to 
form a pattern on a silicon wafer in combination, such as last shipment (line and space), the isolation L 
(line), and the isolation S (space) and CH (contact hole). However, since there is the optimal exposing 
condition for each and each optimal exposing conditions differ when exposing the pattern of last shipment, 
the isolation U and the isolation S and CH, the exposing condition has been decided to satisfy average 
accuracy to each shape conventionally. 

[0003]For however, the purpose of raising resolution further since there is a limit in raising resolution 
under one exposing condition. The double exposure method which puts a high-resolution image on the 
predetermined field on a wafer, and burns it according to the exposing condition optimized to each is 
considered using two kinds of reticles from which an exposing condition differs. 

[0004]In the conventional exposure device, drawing 3 and drawing 4 show the operation at the time of 
adopting such a double exposure method. The reticle scan stage 102 where this device holds reticle, It 
has the projection optical system 105 which exposes the pattern of the reticle held in the wafer stage 104 
holding the wafer 103, and the reticle scan stage 102 on the wafer 103 held on the wafer stage 104. 
Double exposure is performed using the reticles 101a and 101b of two sheets in which a different pattern 
was formed. And it is a scanned type exposure device exposed while performing scanning movement of 
the reticle scan stage 102 and the wafer stage 104 which synchronized when exposing. 
[0005]Since the number of the reticles which can be carried in the reticle scan stage 102 is one when 
performing double exposure in this composition, First, as shown in drawing 3 . the reticle 101a of the 1st 
sheet required for exposure is chosen from the reticle stocker 108, and the selected reticle 101a is 
carried in the reticle scan stage 102 with the reticle replacement unit 107, and is aligned. And via the 
projection optical system 105, to the wafer 103 on the wafer stage 104, reduction projection is carried out 
and the aligned pattern of the reticle 101a is exposed by the exposing light by the exposing condition 
optimized to the reticle 101a. As shown in draw ing 4 (a) - (c), after exposure by the reticle 101a collects 
the reticles 101a with the reticle replacement unit 107, and once carries the reticle 101b of the 2nd sheet 
on the reticle replacement unit 107 in the reticle scan stage 102. Or after returning the reticle la of the 
1st sheet to the reticle stocker 108, the reticle lb of the 2nd sheet is chosen from the reticle stocker 
108, and it carries in the reticle scan stage 102 like the case of the reticle of the 1st sheet with the 
reticle replacement unit 107. And the same operation performs 2nd exposure. 
[0006] 

[Problem(s) to be Solved by the InventionjHowever, according to this conventional technology, since the 
reticle replacement at the time of double exposure takes time, there is a fault that the throughput of a 
device falls remarkably. In an exposure device and a device manufacturing method, the purpose of this 



.invention is to prevent the fall of the throughput by the time which exchange of the original edition in 
double exposure takes in view of the problem of such conventional technology. 
[0007] 

[Means for Solving the Problemjin order to attain this purpose an exposure device of this invention. It has 
an exposure means which exposes a pattern of the original edition held in an original plate stage holding 
the original edition, a substrate stage holding a substrate, and said original plate stage on a substrate held 
on said substrate stage, In an exposure device which performs double exposure or multiple exposure using 
the original edition of two or more sheets in which a different pattern was formed, it is characterized by 
said original plate stage being what holds simultaneously said original edition of two or more sheets. Here, 
multiple exposure means exposure repeated more than Mie. 

[0008]When a device manufacturing method of this invention exposes a pattern of the original edition held 
in an original plate stage on a substrate held on a substrate stage and a device is manufactured. In a 
device manufacturing method which performs double exposure or multiple exposure using the original 
edition of two or more sheets in which a different pattern was formed, it faces performing said double 
exposure or multiple exposure, and it is used on said original plate stage, holding simultaneously said 
original edition of two or more sheets, and choosing it. 

[0009]In this composition, it faces performing double exposure or multiple exposure, and in order to use it, 
choosing two or more original editions currently held simultaneously on an original plate stage, need to 
take out the original edition on an original plate stage, and it is not necessary to replace it. Therefore, as 
2nd exposure is performed to each exposure region in piles, after exposing to each exposure region with 
the original edition of the 1st sheet, taking out the original edition of the 1st sheet from an original plate 
stage and changing to the original edition of the 2nd sheet conventionally, when it exposes doubly. Since 
exposure of two layers is continuously performed like one shot in each shot position compared with 
having exposed two layers by two shots according to this invention, without exchanging reticles, a 
throughput will improve. Here, a layer only means a lap of each exposure in double exposure or multiple 
exposure. 
[0010] 

[Embodiment of the Invention]In the desirable embodiment of this invention, exposure. Being the scanned 
type exposure performed while performing scanning movement of an original plate stage and a substrate 
stage which synchronized, and performing scanning movement both ways in each outward trip and a 
return trip from the inside of the original edition of two or more sheets on an original plate stage. By 
changing scanning timing, different things are chosen and used and scan exposure is performed. The 
operation starting position, acceleration, or movement speed of scanning movement of an original plate 
stage is changed for every original edition on an original plate stage in that case. The original edition of 
two or more sheets is arranged side by side towards scanning movement, and an original plate stage holds 
it in it. An exposure means is made to correspond to each of the original edition of two or more sheets, 
and changes an exposing condition. When supplying the original edition of two or more sheets on an 
original plate stage, it carries out using the transportation means which holds these original editions 
simultaneously and conveys them. 
[0011] 

[Examplej Drawi ng 1 and 2 are the figures showing the operation at the time of performing double 
exposure in the exposure device concerning one example of this invention. The reticle which has a 
pattern of a different layer used by a different exposing condition optimized as for la and lb in the figure, 
respectively so that resolution might improve, 2 can carry simultaneously both the reticle la and the 
reticle lb, And the reticle scan stage which can align each reticle to a reticle set location, The wafer of a 
silicon substrate in which reduction exposure of the pattern of the reticle la and the reticle lb is carried 
out 3. 4 carries the wafer 3 and performs synchronous scan operation between the reticle scan stages 2, 
The wafer stage which positions the exposure region on the wafer 3, the projection optical system which 
comprises the reduction projection lens which carries out reduction projection of the exposing light 6 in 
which 5 penetrated the reticle la or lb by one 5 times the magnification [ 1/4 time -1 / ] of this on the 
wafer 3, The reticle stocker in which two or more kinds of reticles were stored 8, and 7 From the reticle 
stocker 8 to the reticle la. It is a reticle replacement unit which chooses and takes out lb and other 
reticles, performs loading and alignment to the reticle scan stage 2. and are collected from the reticle 
scan stage 2 to the reticle stocker 8. 



l0012]When carrying and exposing two kinds of reticles la and 1b on the reticle scan stage 2 in this 
composition, as first shown in draw ing 1 (a). As the reticles 1a and lb are chosen and taken out from the 
reticle stocker 8 with the reticle replacement unit 7 and it is shown in drawin g 1 (b). The alignment and 
loading to the reticle scan stage 2 are performed about the reticle 1a, and as further shown in drawin g 1 
(c), about the reticle lb. in a similar manner, alignment and loading of a up to [ the reticle scan stage 2 ] 
are arranged in a scanning direction to the reticle la, and are performed. 

[0013]Next. exposure operation is performed. Namely, carrying out scanning movement of the reticle la 
by the reticle scan stage 2 first, as shown in drawing 2 (a). By irradiating with the exposing light by the 
exposing condition optimized to the reticle la, synchronizing with the scanning movement of the reticle 1a 
the wafer 3 simultaneously carried on the wafer stage 4, and carrying out scanning movement, [t reduces 
on the wafer 3 according to the projection optical system 5, and projection exposure of the pattern 
formed in the reticle la is carried out. 

[0014]While making an opposite direction carry out scanning movement of the reticle lb to the case of 
exposure by the reticle la continuously further after the end of exposure by this reticle la as shown in 
dra wing 2 (b). It is made to synchronize with this, the wafer 3 is also synchronized with an opposite 
direction, scanning movement is carried out, and the exposing condition optimized to the reticle lb 
performs projection exposure like the case of the reticle 1a to the shot on the same wafer 3 as the case 
of the reticle la. 

[0015]Exposing treatment about the one wafer 3 is performed by performing this double exposure one by 
one to each shot position on the wafer 3. In the meantime, the reticles la and lb are chosen by turns, 
and are used. 

[0016]According to this example, by the both-way scanning movement of the reticle scan stage 2. Using 
two kinds of different reticles la and the reticle lb. a throughput cannot be dropped on a different 
exposing condition optimized about each, but heavy baking of a high-resolution pattern image, i.e., double 
exposure, can be performed to the same shot on the wafer 3 by it. Without being limited to an above- 
mentioned example, it can change suitably and this invention can be carried out. For example, in 
although the example which performs double exposure was shown, it is also possible to instead use the 
reticle of three sheets and to perform Mie exposure by the continuous both-way scan operation. 
[0017]Th€ example of the device manufacturing method using <the example of a device manufacturing 
method>, next the exposure device which explained [ above-mentioned ] is described. Drawing 5 shows 
the flow of manufacture of minute devices (semiconductor chips, such as IC and LSI, a liquid crystal 
panel, CCD, a thin film magnetic head, a micromachine. etc.). The design pattern of a device is performed 
at Step 1 (circuit design). The mask in which the designed pattern was formed is manufactured at Step 2 
(mask manufacture). On the other hand, at Step 3 (wafer manufacture), a wafer is manufactured using 
materials, such as silicon and glass. Step 4 (wafer process) is called a previous process, and forms a 
actual circuit on a wafer with a lithography technology using the mask and wafer which prepared [ above- 
mentioned ]. The following step 5 (assembly) is called a post process, is a process semiconductor-chip- 
ized using the wafer produced by Step 4, and includes processes, such as an assembly process (dicing, 
bonding) and a packaging process (chip enclosure). At Step 6 (inspection), the operation confirming test of 
the semiconductor device produced at Step 5. an endurance test, etc. are inspected. Through such a 
process, a semiconductor device is completed and this is shipped (Step 7). 

[0018]Drawing 6 shows the detailed flow of the above-mentioned wafer process (Step 4). The surface of 
a wafer is oxidized at Step 11 (oxidation). An insulator layer is formed in a wafer surface at Step 12 
(CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporation on a wafer. Ion is 
driven into a wafer at Step 14 (ion implantation). Resist is applied to a wafer at Step 15 (resist process). 
At Step 16 (exposure), with the exposure device or exposure method which explained [ above- 
mentioned ], the circuit pattern of a mask is arranged in two or more shot regions of a wafer, and printing 
exposure is carried out. The exposed wafer is developed at Step 17 (development). At Step 18 (etching), 
portions other than the developed resist image are shaved off. The resist which etching could be managed 
with Step 1 9 (resist removing), and became unnecessary is removed. By carrying out by repeating these 
steps, a circuit pattern is formed on a wafer multiplex. If the production method of this example is used, 
the large-sized device for which manufacture was difficult can be conventionally manufactured to low 
cost. 
[0019] 



lEffect of the Invention]As explained above, when performing the double exposure or multiple exposure by 
the original edition of two or more sheets according to this invention, the message exchange of the 
original edition to a duplex or the original plate stage during each multiplex exposure can be made 
unnecessary. Therefore, the throughput of an exposure device can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the operation at the time of performing double exposure in the exposure 
device concerning one example of this invention. 

[DfaMng. 2llt is a figure showing a continuation of operation of djiays/ing j, 

[Drawing 3]It is a figure showing the operation in the case of performing a double exposure method in the 
conventional exposure device. 

[Drawing 4] It is a figure showing a continuation of operation of drawing 3 . 

[Drawing 5] It is a flow chart which shows the device manufacturing method which can use the exposure 
device of this invention. 

[Drawing 6] It is a detailed flow chart of the wafer process in drawing 5 . 
[Description of Notations] 

la. 1b, 101a, 101b:reticle. a 2,102:reticle scan stage, a 3.103:wafer, a 4,104:wafer stage, a 5.105:projection 
optical system. 6,106:exposing light, a 7.107:reticle-replacement unit, 8.108: Reticle stocker. 
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